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ABSTRaCT 

Construct ing missions t o  t h e  Li t t row s i t e  fol lowing 
t h e  Apollo 1 6  t i m e l i n e ,  it was found t h a t  A t l a n t i c  i n j e c t i o n  
was necessary  f o r  s u f f i c i e n t  SPS A\' rsserves.  With 21C!-fc?c?t 
antenna coverage a t  PDI and an approach azimuth of  -87O, two 
missions f o r  each of t h e  t h r e e  launch months, December 1 9 7 2 ,  
January 1973 and February 1973, have s m a l l  margins over  t h e  
r equ i r ed  end-of-mission SPS hV l e v e l s .  The T-24 oppor tun i ty  
i n  January can be added i f  LM rescue  AV r e s e r v e s  s l i g h t l y  below 
600 fps  could be accepted. The T+24 oppor tun i ty  i n  February 
can be added if a change i s  made i n  t h e  approach azimuth f o r  
t h a t  month. 

Mission c h a r a c t e r i s t i c s  t h a t  d i f f e r  from Apollo 1 6  
a r e  evening launch t i m e s  and longer  mission d u r a t i o n s  by 
approximately 1 4  hours .  
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Introduct , ion 

One s i te  i n  which i n t e r e s t  has been shown f o r  t h e  
Apollo 1 7  mission i s  L i t t r o w  (20.2'  N ,  30.5O E). I n  o rde r  
t o  determine whether L i t t rowwould  be a f e a s i b l e  s i t e  f o r  a 
mission i n  December 1 9 7 2  , January 1973 , February 1 9 7 3 ,  a s tudy  
was made t o  d i scove r  if c e r t a i n  mission c o n s t r a i n t s  could be 
s a t i s f i e d .  One of t h e  most b a s i c  of t h e s e  c o n s t r a i n t s  i s  
s u i t a b l e  end-of-mission SPS AV r e se rves .  It i s  d e s i r a b l e  t o  
have 500 f p s  AV r e se rves  w i t h  a minimum o f  250 f p s  be ing  
acceptab le .  Two a d d i t i o n a l  c o n s t r a i n t s  r e q u i r e  a DPS a b o r t  
c a p a b i l i t y  and a sun e l eva t ion  a t  landing  i n  the range of 
5'-25'. It  i s  a l s o  r equ i r ed  t h a t  a t  least  6 0 0  f p s  LM rescue  
AV be a v a i l a b l e .  The Apollo 1 6  t i m e l i n e  w a s  used f o r  t h e s e  
missions.  

To determine t h e  mission parameters t h a t  would allow 
t h e s e  ground r u l e s  t o  be s a t i s f i e d ,  t he  end-of-mission reserves 
w e r e  allowed t o  opt imize w i t h  r e s p e c t  t o  LM approach azimuth 
and sun e l e v a t i o n  a t  landing.  A l ist  o f  b a s i c  mission charac- 
ter is t ics  and c o n s t r a i n t s  t h a t  a f f e c t  t h e  SPS AV r e s e r v e s  and 
w e r e  app l i ed  t o  t h e s e  missions i s  given i n  Table I. 

Resu l t s  

I t  has  been determined t h a t  missions t o  L i t t row i n  
December 1 9 7 2  a r e  f e a s i b l e  only i f  A t l a n t i c  i n j e c t i o n  i s  used 
(Reference 1). This  s tudy of t h e  L i t t r o w  missions i n d i c a t e s  
t h a t  i n  January and February 1973 A t l a n t i c  i n j e c t i c n  i s  s t i l l  
a requirement f c r  f e a s i b i l i t y .  One r e s u l t  of t he  requirement 
i s  tha t  t h e  launches would occur i n  t h e  evening hours. 
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The optimized r e s u l t s  f o r  t h e  L i t t r o w  missions wi th  
A t l a n t i c  i n j e c t i o n  a r e  presented i n  Table 11. This  t a b l e  
p r e s e n t s  t h e  d a t e ,  t i m e  of launch, t h e  optimum approach a z i -  
muth, sun e l e v a t i o n  a t  landing,  end-of-mission bV r e s e r v e ,  
and launch v e h i c l e  sigma ( a )  c a p a b i l i t y .  From t h e s e  d a t a ,  an 
estimate f o r  a cons t an t  approach azimuth f o r  a l l  missions i n  
t h e  t i m e  frame w a s  made. Biasing t h i s  estimate toward t h e  
va lues  of t h e  ear l ie r  d a t e s  due t o  t h e i r  lower end-of-mission 
r e s e r v e s  r e s u l t s  i n  an e s t ima te  of -87O a s  t h e  cons t an t  approach 
azimuth. Using t h i s  approach azimuth and r e q u i r i n g  PDI t o  s t a r t  
a t  a t i m e  when it can be covered from e i t h e r  Goldstone o r  P a r k e s  
r e s u l t s  i n  t h e  sun e l e v a t i o n s  a t  landing  and SPS AV r e s e r v e s  
d i sp layed  i n  Table 111. The T-24 mission f o r  January and t h e  
T+24 mission f o r  February r e s u l t  i n  SPS AV r e s e r v e s  below mini- 
mal v a l u e s ,  having 5 8 4  f p s  and 364 f p s  LM re scue  AV r e s e r v e s ,  
r e s p e c t i v e l y .  

Summary 

I f  A t l a n t i c  i n j e c t i o n s  are used,  missions t o  L i t t row 
u s i n g  t h e  Apollo 1 6  t ime l ine  are f e a s i b l e  f o r  Apollo 17 .  
a c o n s t a n t  approach azimuth of -87' and r e q u i r i n g  PDI coverage 
from a 210 f o o t  antenna r e s u l t s  i n  t w o  missions having less than 
minimum LM rescue  reserves. The f i r s t  of t h e s e ,  t h e  T-24 mission 
f o r  January,  could be dropped and s t i l l  l e a v e  t w o  launch d a t e s  
i n  t h e  second month. The o the r  mission wi th  l o w  r e s e r v e s  i s  T+24 
i n  February,  t h e  l a s t  launch oppor tuni ty .  Two a l t e r n a t i v e s  t o  
remedy t h i s  s i t u a t i o n  would be t o  f l y  wi th  only t w o  o p p o r t u n i t i e s  
i n  the  l a s t  month o r  f l y  the  l a s t  month wi th  an approach azimuth 
closer t o  t h e  optimum such as -90". This l a s t  a l t e r n a t i v e  would 
r e s u l t  i n  about 300 f p s  a d d i t i o n a l  r e s e r v e s  f o r  t h e  T+24 oppor- 
t u n i t y  i n  February 

Assuming 

0-, 

2 0 1 3  -GST- j ab 

Attachments 

G. S .  Taylor 
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TABLE i 

M I S S I O N  CHARACTERISTICS AND CONSTRAINTS 

I .  M I S S I O N  CHARACTERISTICS 

1. 7 2 O  LAUNCH AZIMUTH 

2 .  A T L A N T I C  I N J E C T I O N  

3. T L I  3 . 4  HOURS AFTER L I F T O F F  

4 .  M I S S I O N  DURATION BETWEEN 1 2 - 1 3  DAYS FOR To, T+24  

LAUNCHES AND BETWEEN 1 3 - 1 4  DAYS FOR T - 2 4  LAUNCHES 

5 .  T I M E  I N  LPO FROM L O 1  TO P D I  2 2 4  HRS FOR To, T + 2 4  LAUNCHES 

2 4 8  HRS FOR T - 2 4  LAUNCHES 

6 .  LUNAR O R B I T  T I M E L I N E  APPROXIMATELY THE SAME AS FOR 

APOLLO 1 6  

7. STAY T I M E  73-74 HOURS 

8.  TWO DAY POST LM ASCENT O R B I T A L  SCIENCE 

9 .  END-OF-MISSION A V  RESERVES BASED ON CONTROL WEIGHTS 

11.  M I S S I O N  CONSTRAINTS 

1. SUN ELEVATION AT LANDING I N  THE 5 O  - 25O RANGE 

2. DPS ABORT C A P A B I L I T Y  MUST BE RETAINED 

3. MAXIMUM RETURN I N C L I N A T I O N  = 70" 

4. END-OF-MISSION SPS AV MUST BE GREATER THAN 250 FPS 

5.  LM RESCUE SPS A V  RESERVES MUST EXCEED 600 FPS 
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